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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an overcurrent/overvoltage 
protective 

element wherein a surface mounting type element is realized for 
meeting a 

requirement for thinner size and the number of manufacturing process 

is reduced 

for lower cost. 

SOLUTION: Terminal electrodes 4b and 5b formed on the side 
surfaces of a 

varistor element assembly 3 are provided while connected to 
electrodes 4a and 

5a on both principal surfaces of a varistor 1, respectively. An 
electrode 7 on 

the surface reverse to the surface of a thermistor 2 joining with a 
varistor 1 

is extended to the end part side of a thermistor element assembly 6 
as a 

terminal electrode, thereby a three -terminal surface mounting type 
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protective 

element is constituted. And a serious connection two- terminal 
surface mounting 

type protective element in which the terminal electrode 5b is omitted 
is also 

constituted. In addition, in a surface mounting type element or an 
element 

having a lead electrode, no electrode is provided on one principal 
surface of 

the thermistor element assembly 6, and the surface provided with no 
electrode 

is joined to the surface of the varistor 1 on which the electrode 5a 
is formed, 

to share the electrode 5a as an electrode of the thermistor 2 . 
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* NOTICES * 

i 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the overcurrent overvoltage protection component 
constituted by joining thin plate-like a plastics positive thermistor and a ceramic varistor. 
[0002] 

[Description of the Prior Art] Generally, overcurrent protection components, such as a fuse and a 
positive thermistor, and overvoltage protection components, such as a varistor and diode, are constituted 
as discrete part, respectively, and are mounted in the device. 

[0003] On the other hand to JP, 1-3 10509, A, a varistor and a positive thermistor Unify by joining both 
electrodes and what prepared the lead electrode in the electrode prepared in the field of both joint and 
the other directions of a varistor and a thermistor is proposed. If the device is connected to juxtaposition 
at the varistor and a varistor generates heat in this protection component according to the current which 
flows to a varistor at the time of surge voltage generating The device by which parallel connection was 
carried out to the varistor is not only protected by this, but the heat gets across to a thermistor, the 
temperature of a thermistor rises, the resistance goes up, and a thermistor and a varistor are protected. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, when an overcurrent protection 
component and an overvoltage protection component were constituted according to an individual and 
having been mounted in the substrate of a device, components mark and mounting manday increased, 
and the mounting tooth space also became large, consequently there was a trouble that mass production 
nature was also inferior. 

[0005] Moreover, an electrode could not be formed in each ****** of a varistor and a thermistor like a 
publication, and it could not join to said JP, 1-3 10509, A, and could not consider as a surface mount mold 
in the structure which prepared the lead electrode, but there was a trouble that the demand of thin-shape- 
izing in recent years could not be met. Moreover, in order to form an electrode in each principal plane of 
a varistor and a thermistor, respectively and to join to it, there was a trouble that there was much 
manufacture manday and it caused a cost rise. 

[0006] The 1st object of this invention is to offer the overcurrent overvoltage protection component 
which can realize the component of a surface mount mold and can meet the demand of thin-shape-izing 
while solving said trouble in the case of preparing these components according to an individual by 
unifying an overcurrent protection component and an overvoltage protection component, respectively. 
Moreover, the 2nd object of this invention is to offer the overcurrent overvoltage protection component 
with which manufacture manday was reduced and cost was reduced while unifying said overcurrent 
protection component and overvoltage protection component. 
[0007] 

[Means for Solving the Problem] The overcurrent overvoltage protection component of claims 1 and 2 is 
what attains said 1st object. The thing of claim 1 It consists of a ceramic varistor which makes plate-like 
[ by which the electrode was prepared in both principal planes ], and a thin plate-like plastics positive 
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thermistor joined to the principal plane of one of these in piles to this varistor. Said varistor has the 
terminal electrode which connected with the electrode of both the principal plane, respectively, and was 
formed in the varistor element assembly side face. And it is characterized by constituting the protection 
component of 3 terminal surface mount mold by extending the electrode of a plane of composition with 
the varistor of said thermistor, and the field of an opposite hand to the edge side of a thermistor element 
assembly, and considering as a terminal electrode. 

[0008] Moreover, the ceramic varistor to which the overcurrent overvoltage protection component of 
claim 2 makes plate-like [ by which the electrode was prepared in both principal planes ], It consists of a 
thin plate-like plastics positive thermistor joined to the principal plane of one of these in piles to this 
varistor. Said varistor It has the terminal electrode which connected with the electrode of a thermistor 
plane of composition and the principal plane of an opposite hand, and was formed in the side face of a 
varistor element assembly. And it is characterized by constituting the protection component of a series- 
connection 2 terminal surface mount mold by extending the electrode of a plane of composition with the 
varistor of said thermistor, and the field of an opposite hand to the edge of a thermistor element 
assembly, and considering as a terminal electrode. 

[0009] In what was constituted in the surface mount mold like claims 1 and 2, the overcurrent 
overvoltage protection component of claim 3 is characterized by sharing the electrode formed in the 
principal plane of the field by the side of thermistor junction of said varistor as a varistor lateral 
electrode of a thermistor in order to attain said 2nd object. 

[0010] In that in which the overcurrent overvoltage protection component of claim 4 has a lead electrode 
The ceramic varistor which makes plate-like [ which attains said 2nd object / by which the electrode was 
prepared in both principal planes ], It consists of a thin plate-like plastics positive thermistor joined to 
the principal plane of one of these in piles to this varistor. The electrode formed in the principal plane by 
the side of the thermistor of said varistor is shared as a varistor lateral electrode of a thermistor. Both the 
principal planes of said varistor, or the electrode surface of the opposite hand of the field by the side of 
thermistor junction of a varistor, It is characterized by preparing a lead electrode in the electrode surface 
of the opposite hand of the varistor plane of composition of said thermistor, respectively. 
[0011] 

[Function] In claim 1, even if it makes it a thin shape at one principal plane of a plate-like varistor, it is 
hard to damage. And since it considered as the structure where initial resistance joins the low positive 
thermistor made from plastics and considered as the terminal electrode for mounting to a substrate of the 
electrode prepared in the side face of the electrode of the field of the opposite hand by the side of 
varistor junction of a thermistor, and a varistor element assembly By being able to realize a thin thing as 
the whole overcurrent overvoltage protection component, and making a thermistor side into a 
component side, the float of the terminal electrode of the side face of a varistor element assembly is 
made into smallness, and the thing of the surface mount mold of 3 terminal molds which can be soldered 
is easily realized by the substrate. 

[0012] In claim 2, like claim 1, even if it makes it a thin shape, by constituting the thing of a series- 
connection 2 terminal mold as structure where are hard to damage and initial resistance joins the low 
positive thermistor made from plastics to a varistor, and making the field by the side of a thermistor into 
the component side to a substrate, the float of the terminal electrode of the side face of a varistor element 
assembly is made into smallness, and the thing of the series-connection 2 terminal mold which can be 
soldered is easily realized by the printing substrate. 

[0013] In claim 3, the electrode formation process of one side of a thermistor can be skipped in the 
protection component of a surface mount mold by sharing the electrode by the side of varistor junction 
of a thermistor with the electrode of a varistor. 

[0014] In claim 4, the same electrode formation process as the case of claim 3 can be skipped in the 

protection component which has a lead electrode. 

[0015] 

[Embodiment of the Invention] The circuit diagram in which the sectional view and drawing 1 (B) 
which show one example of the overcurrent overvoltage protection component according [ drawing 1 
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(A) ] to this invention show the decomposition perspective view of this protection component, and 
drawing 1 (C) shows an example of the application of this protection component, and drawing 2 are the. 
perspective views showing the attaching structure to the substrate of this example. 
[0016] In drawing 1 and drawing 2 , 1 is a varistor as an overvoltage protection component, 2 is a 
positive thermistor as an overcurrent protection component, and an overcurrent overvoltage protection 
component is constituted by putting these on one. A varistor 1 consists of the varistor element assembly 
3 which consists of oxide sintered compacts, such as a zinc oxide system, a titanium oxide system, and a 
strontium titanate system, or sintered compacts, such as a silicon carbide system, electrodes 4a and 5a 
formed in both the principal planes of the varistor element assembly 3, and terminal electrodes 4b and 
5b which connected with these electrodes 4a and 5a, respectively, and were formed in the side face of 
the varistor element assembly 3. 

[0017] The varistor element assembly 3 carries out weighing capacity addition of the oxide for acquiring 
a predetermined property etc. to a zinc oxide, adds a binder to this, makes it a thriller, is corned by hot 
air drying, presses the powder ingredient, acquires a Plastic solid, calcinates it after that, attaches 
conductive paste, such as silver as said electrodes 4a, 4b, 5a, and 5b, by printing or spreading, and 
comes to calcinate it on the baking object. 

[0018] On the other hand, a thermistor 2 is what formed the electrode 7 in one side of the thermistor 
element assembly 6, as shown in drawing 1 (B). The thermistor element assembly 6 To for example, 
crystalline polymers, such as polyethylene and polyvinylidene fluoride - (PVDF) It is the so-called 
plastics thermistor which mixed conductive powder, such as tungsten carbide, and was fabricated. On 
one side of this thermistor element assembly 6 for example, by plating of nickel, copper, etc., vacuum 
evaporationo, etc. Or an electrode 7 is formed by fixing metallic foils, such as nickel and copper, by 
thermocompression bonding etc. 

[0019] Thus, the constituted varistor 1 and a thermistor 2 obtain the overcurrent overvoltage protection 
component unified as shown in drawing 1 (A) by performing thermocompression bonding and adhesion 
according one principal plane in which electrode 5a was formed, and the field in which the electrode 7 
of a thermistor 2 is not formed to electroconductive glue. That is, electrode 5a formed in one principal 
plane of a varistor 1 is shared as an electrode of one side of a thermistor 2. 

[0020] As shown in drawing 2 , the electrodes 4b and 5b of the lateral portion of the varistor element 
assembly 3 turn into a terminal electrode, and in a thermistor 2, this protection component extends an 
electrode 7 to the edge of the thermistor element assembly 6, uses that part as a terminal electrode, and it 
connects with the conductor patterns 9, 10, and 1 1 of a substrate 8 electrically with solder 12, 
respectively, and it fixes it to them. 

[0021] Thus, if 3 terminal surface mount mold is constituted, since the plastics thermistor 2 can be 
formed in the thin thickness of about 0.3mm, the float of the terminal electrodes 4b and 5b of the 
varistor 1 from a substrate 8 can be made small, and therefore, soldering can disregard the float by the 
thermistor 2, can solder it easily, and can realize 3 terminal surface mount mold. Moreover, generally 
the specific resistance of the plastics thermistor 2 is about 0.5 ohm-cm extent, and when the size is set to 
5mmx5mmx0.3mm, resistance is dramatically as low as about 0.06 ohms, and it is usually mostly 
considered at the time of an activity that it is a conductor. 

[0022] As shown in drawing 1 (C), among the power-source lines 13 and 14, on one power-source line 
13, this protection component connects the electrode 7 of a thermistor 2, connects one terminal electrode 
5b (varistor lateral electrode 5a of a thermistor 2) of a varistor 1 to the end of the device 15 for 
protection, and connects other-end child electrode 4b of a varistor 1 to the other end of a device 15. 
[0023] In the above-mentioned example, although an electrode may be formed also in a plane of 
composition with the varistor 1 of a thermistor 2 and you may join to electrode 5a of a varistor 1, by 
sharing electrode 5a of a varistor 1 as an electrode by the side of the varistor of a thermistor, the 
electrode formation process by the side of the varistor 1 of a thermistor 2 can be skipped, and it can 
contribute to cost reduction. Moreover, by sharing electrode 5a, thermal association also becomes good, 
the heat generated by energization to a varistor 1 is transmitted to a thermistor 2 whether you are 
Sumiya, and a thermal overrun is controlled better. 
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[0024] The circuit diagram in which the sectional view in which drawing 3 (A) shows other examples of 
the protection component of this invention, and drawing 3 (B) show the decomposition perspective view 
of this protection component, and drawing 3 (C) shows an example of the application of this protection 
component, and drawing 4 (A) are the sectional views showing the mounting structure to the substrate of 
the protection component of this example. 

[0025] This example is what constitutes the protection component of a series-connection 2 terminal 
surface mount mold. Varistor 1 A As shown in drawing 3 (A) and (B), it has terminal electrode 4b which 
connected with thermistor 2A and electrode 4a of the principal plane of an opposite hand, and was 
formed in the side face of the varistor element assembly 3. As the electrode 7 of a plane of composition 
with varistor lof thermistor 2 A A and the field of an opposite hand is extended to the edge of the 
thermistor element assembly 6, it considers as a terminal electrode and it is shown in drawing 4 (A) The 
edge of the electrode 7 of thermistor 2 A and terminal electrode 4b of varistor 1 A are depended on the 
conductor patterns 16 and 17 of a substrate 8 solder 12, respectively, and it connects. Also in this 
example, electrode 5a by the side of the thermistor of varistor 1 A is shared as an electrode of the field by 
the side of the varistor of thermistor 2A by not forming an electrode in a plane of composition with 
varistor lof thermistor 2 A A, but pasting up Sir mistake 1 A on the forming face of electrode 5a of 
varistor 1 A with thermocompression bonding or electroconductive glue. 

[0026] In this example, as shown in drawing 3 (C), it suppresses that varistor 1 A carries out a thermal 
run away by carrying out parallel connection to a device 15, and inserting this protection component 
between the power-source line 13 and 14. That is, if varistor 1 A generates heat by energization to 
varistor 1 A when surge voltage continues, lowering of voltage at reference current is produced and the 
thermal run away that the current which flows to varistor 1 A further increases can be prevented. 
[0027] Drawing 4 (B) and (C) are other examples of this invention about the overcurrent overvoltage 
protection component which has not a surface mount mold but a lead electrode. The example of drawing 
4 (B) To both the varistor subject's 20 principal planes, an electrode 21 and varistor IB formed 22 times, 
Thermistor 2B which formed the electrode 24 in one principal plane of the thermistor element assembly 
23 The field which does not form the electrode 24 of this thermistor 2B is joined to electrode 21 forming 
face of varistor IB with thermocompression bonding or electroconductive glue, and the lead electrodes 
25 and 26 are fixed by soldering, welding, etc. to the electrodes 22 and 24 of the field of the opposite 
hand of a plane of composition, respectively. The example of this drawing 4 (B) constitutes a series- 
connection 2 terminal mold protection component, and corresponds to the example of drawing 3 . 
[0028] In the example of drawing 4 (B), the example of drawing 4 (C) forms the electrode 21 prepared 
in one principal plane of the varistor element assembly 20 to an element assembly perimeter, constitutes 
varistor 1C, it joins the field of the opposite hand of electrode 24 forming face of said thermistor 2B to 
electrode 21 forming face of this varistor 1C, fixes and forms the lead electrode 27 also in said electrode 
21, and corresponds to drawing 1 and 3 terminal molds of drawing 2 . 

[0029] According to the example of drawing 4 (B) and (C), in the overcurrent overvoltage protection 
component which has a lead electrode, the electrode formation process of one side by the side of 
thermistor 2B can be skipped, and it can contribute to the cost reduction of a protection component. 
[0030] 

[Effect of the Invention] While according to claim 1-izing can be carried out [ thin shape ] as a 
thermistor and initial resistance uses a low plastics thermistor By having the terminal electrode which 
connected with the electrode of both the principal planes of a varistor, respectively, and was formed in 
the varistor element assembly side face, and extending the electrode of a plane of composition with the 
varistor of a thermistor, and the field of an opposite hand to the edge side of a thermistor element 
assembly, and considering as a terminal electrode By constituting the protection component of 3 
terminal surface mount mold, and a plastics thermistor's being able to form thinly, and making a 
thermistor side into a component side The float from the substrate of the terminal electrode of the side 
face of a varistor is made few, also although it says that it is a compound protection component, it 
becomes possible to realize the component of a surface mount mold, and the demand of thin-shape-izing 
can be met. 
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[003 1] In claim 2, thin shape-ization is enabled like claim 1 , and initial resistance joins a low plastics 
* positive thermistor to a varistor, the protection component of a series-connection 2 terminal surface 
mount mold is constituted, like claim 1, when thin-shape-izing of a compound-die protection component 
and the component of a surface mount mold are realizable, the thermal run away of a varistor can be 
prevented, destruction of a varistor can be prevented, and a reuse can be made possible. 
[0032] Since the electrode formed in the principal plane by the side of the thermistor of said varistor was 
shared as a varistor lateral electrode of a thermistor in claims 1 or 2 according to claim 3, the electrode 
formation process of one side of a thermistor can be skipped, and it can contribute to the cost reduction 
of a protection component. Moreover, since the thickness of the electrode layer between a thermistor 
and a varistor is formed thinly, thermal association between a thermistor and a varistor becomes good, 
and the thermal overrun of a varistor can be suppressed better. 

[0033] According to claim 4, in the protection component which has a lead electrode, the same 
effectiveness as the case of claim 3 can be obtained. 



[Translation done.] 
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